SUMMARY Rapid axonal transport in rabbit vagus nerve was studied during and after graded nerve compression. Proteins of the rapid axonal transport were labelled by micro-injection of 'H-leucine into the nodose ganglion and the cervical vagus nerve was subjected to graded compression by a small "mini-cuff" applied directly to the exposed nerve trunk. 
Within the axons of peripheral nerves there is continuous transport of various substances, for example proteins and organelles, from the nerve cell body down to the axon terminals (anterograde axonal transport) as well as in the opposite directicn (retrograde axonal transport). The phenomenon of axonal transport was first described by Weiss and Hiscoe,' who found swelling of axons proximal to a constriction. Later investigations have demonstrated the existence of anterograde axonal transport at well defined different rates in primate peripheral nerves ranging from about 1 mm/day (slow phase) to approximat,ely 400 mm/day (rapid phase). [2] [3] [4] [5] [6] [7] Interference with the axonal transport systems has been demonstrated in association with various kinds of neuropathies based upon, for example, toxic, ischaemic and traumatic affections of peripheral nerves.7-9 However, the possible role of impairment of axonal transport in the development of functional disorders of nerves is still not fully understood.10 At present we do not know either how sensitive axons are to minor impairment of axonal transport in an anterograde or retrograde direction, or how chronic these changes must be in order to cause axonal degeneration.
Peripheral n,erves can be subjected to various types of acute as well as chronic compression trauma, which often result in functional disturbances, for example in association with nerve entrapment syndromes and injury to extremiti,es. The pathophysiological basis for such nerve compression syndromes may be highly complex as these lesions affect all tissue components of the nerve trunk, that is nerve fibres, intraneural blood vessels and connective tissue. These structures respond to trauma in various ways and may therefore-separately or together -play various roles in the post-traumatic pathophysiology.ll- 13 The involvement of axonal transport systems in association with compression and ischaemia of varying duration has been studied by Ochs0 7 and Leone and Ochs.8 Those authors inflated tourniquets around the thighs of cats and found nerve was arrested at the level of cuff compression. The transport block was reversible as long as the tourniquet was not applied for more than six to seven hours. In vitro experiments demonstrated that rapid axonal transport was impaired within 15 Compression A 30 to 40 mm length of the vagus nerve was exposed in a region 10 to 50 mm from the nodose ganglion, with the rabbit lying immobilised in a supine position. Nerves were compressed by application of a specially constructed apparatus consisting of a plexiglass chamber containing a pair of rubber membranes. The two halves of the chamber were secur,ed in place by screws on either side of the vagus nerve in such a way that the nerve lay in a groove in the plexiglass and in contact with the membranes (fig 1) . The chamber was inflated with air to the desired pressure as read on a manometer, and the nerve was thus compressed between the rubber membranes. The length of the compressed nerve segment was 10 
d).
A more objective assessment of the blockade Series A: Sham experiments (O mmHg-2 hours, of transport was obtained by the calculation of n=JJ) and untreated control nerves (n=6) a "transport block ratio" for each nerve. This Application of the chamber around the nerve was achieved by expressing the radioactivity for two hours without inflation induced a slight contained in three 2-5 mm nerve pieces, one accumulation of axonal transport in some immediately proximal to the region of compres-nerves, while others had a completely normal sion and two in proximal 5 mm of the transport (table, fig 2 a) . The slight accumulacompression region, as a fraction of the radio-tion found in some nerves in this series is reactivity contained in six 2-5 mm nerve pieces flected in the increased mean value of transport situated at the level of the peak of transported block ratio (±SEM): 0-71+0-10, as compared proteins, that is between 37-5 mm and 52-5 mm to untreated control nerves: 0-38±0-02. frcm the ganglion (see fig 2 a ). Nerves exhibiting a normal transport profile and wavefront of Series B: 50 mmHg-2 hours (n=12) labelled proteins generally had transport block Acute compression (without recovery) at 50 ratio less than 0-5. Nerves in which labelled mmHg for two hours induced accumulation of proteins had accumulated at the compression axonally transported proteins in all nerves zcne 'had higiher transport block ratio. Generally, (n=5; see fig 2 b ). The transport block was the higher the transport block ratio, the greater partial in four nerves and complete in one nerve was the block of axonal transport.
(mean transport block ratio: 2-46+±1-17; see also and 400 mmHg, respectively, applied for two hours. In nerves compressed by 50 mmHg for two hours there was a rapid recovery, and normal transport profiles and ratios were found as early as the first day after the compression (table,  fig 2 c ). This rapid recovery indicates that the cause of the block induced at this pressure level is reversible ischaemia and not major deformation and injury of axons. Our results are in good agreement with those of Leone and Ochst who in their investigations also found recovery of normal transport one day after two hours tourniquet ischaemia in vivo. The compression factor in various situations is discussed below on page 696.
In our experiments, 200 and 400 mmHg applied for two hours induced prolonged transport block, persisting up to one and three days, respectively, and in some cases even up to 14 days postoperatively (table; figs 2 d, e, f and 3). When discussing the mechanism behind such prolonged block of axonal transport induced by compression trauma, one should consider the reaction of various intraneural tissues to trauma and possible interactions between nerve fibres and the supporting tissue elements of the nerve trunk.
The intraneural microvessels may respond to injury by increased permeability resulting in oedema formation. 13 23 .1150mm Hg-2hra r--= 200 mm Hg-2hrt _ z400 mm Fig 3 Diagram showing the mean value of transport block ratio in each experimental group at different times in relation to the compression. The higher the transport block ratio, the more pronounced was the accumulation of axonally transported proteins. 31 If pressure locally applied on peripheral nerves is high enough, one might expect not only collapse of the axon but also pronounced deformation of the nerve fibres beneath the edges of the compression cuff.22 27 Such mechanical deformation may lead to persistent structural changes of the axon and its subcellular content. This was probably the case in our experiments where nerves were compressed at 400 mmHg for two hours, because in some of these nerves there was a prolonged transport block, persisting up to 14 days after the compression (table) .
There are some other reports on recovery of axonal transport after blockage induced by, for example, cooling3' 32 or colchicine application. 33 It is clear that axonal transport can recover from blockage without nerve regeneration, and it has been calculated that neuronal degeneration need not occur even after six weeks axonal transport block induced by colchicine. Williams and Gilliatt43 studied the regeneration of nerve fibres distal to a neurapraxic compression lesion in baboons. They found no differences in the rate of regeneration between the control nerves and the nerves subjected to a proximal compression lesion a few days before the distal crush injury. They concluded that this finding indicated that the axonal transport systems were not impaired more than a few days after acute tourniquet compression, an assumption which is in accordance with our results. Discrepancies in results due to differences in pressure level and mode of pressure application have been discussed previously (p. 696).
The present study has, in conclusion, demonFtrated that even a slight compression trauma to nerves may induce acute accumulation of C xonally transported material. Time for recovery of normal transport after compression was related to the magnitude of the pressure applied to the nerves. 
